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(54) STEEL FOR MACHINE STRUCTURE EXCELLENT IN FATIGUE CHARACTERISTIC AND 
DAMPING PROPERTY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To produce steel for 
machine structure exhibiting excellent damping 
properties even after working without exerting 
undesirable influence on its strength characteristics, 
wear resistance, or the like, and to provide steel parts 
for machine structure. 

SOLUTION: The area ratio of graphite occupied in the 
steel structure is 2 to 1 5%, also, the maximum grain size 
of graphite is <30 u.m, and, as the main components, by 
weight, 0.1 to 2% C, <3.0% Si, <3.0% Mn, <0.03% P, <0.1% 
S, 0.0003 to 0.015% B, <0.5% Al and 0.001 to 0.03% N are 
contained. 
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20 


6.8 
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245 


6.1 


3a 


700 


20 


8.9 


8 


240 


7.8 


4a 


700 


20 


10.5 


12 


255 


8.0 


5a 


700 


20 


11.8 


14 


260 


9.2 
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20 


13.1 


19 


245 


7.6 
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14.8 


27 
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10.5 


8a 


700 
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7.6 
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315 


8.0 


1 1a 


700 


20 


8.7 


9 


250 


5.5 


12a 


700 


20 


11. 6 


14 


245 


7.2 


13a 


700 


20 


12.0 


13 


250 


7.7 


14a 


700 


20 


12.4 


12 


250 


9.8 


15a 


700 


20 


10.5 


16 


280 


L 70 


16a 


700 


20 


5.9 


10 j 


230 


8.4 


17a 




0 


0.0 


0 


255 


1.9 


18a 




0 


0.0 


0 


350 


1.8 


19a 




0 


0.0 


0 


360 


2.0 


20a 




0 


0.0 


0 


360 


2.0 


21a 


700 


20 


20.0 


34 


120 


12.5 


22a 


700 


20 


21.2 


36 


no 


13.1 


23a 


700 


3 


0.1 


1 


350 


1.9 


24a 


700 


3 


0.3 


2 


360 


2.0 



$HN o. 1 a - 1 6 a te, *%mXl£lb Z> H^cOffi 
[ 0 0 5 1 ] :ixbi:it L-fWN o . 1 7 a - 2 0 n fi, 

mmmmbtvte^o *fcuiN 0.21 a -2 2 a 
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a -2 4 all, Sft^ffiiS[^a3tttHir«fc« I *1t#> 

[0052] mmm2 

m 3 ks* l .fcfflN o . j b — 26b <Dikm&!$Z' w -t- £ 

flEii) U JRftfc&S! (7 0 Otx 2 OH r IT 



t , *S 5 mmxf $ 0 . 
#—6 Otfflft) 



11 

TmmXgS 1 0 5mm<OF*3gB 
««*ni». (Ttxt 
L^S (4 5 O c Cx 2H r ->£g 



[0 0 5 3] rtg|5j£j£S*S&{i. taC9«9^S!rtWJ«»* 



W(7)2 000-319760 (P 2 0 0 0-3 1 9 7 6 OA) 

12 

*ffl^®Srffll\ aitits 1 x l 0 ~ 3 . iHiS^C]. 3Hz 

0 . 1 mmWfirKSrJt^aiStft-C^JIIWe ( x 4 0 0 . 
3Sif) L/cf&. iEf&Wtlri:: J; DliSroii^ii^e 

[0 0 5 4] 



[^3] 



3ENo. 














(mass%) 




C 


Si 


Mn 


P 


S 


B 


Al 


N 


Cu 


Ni 


Cr 


Mo 


V 




1 b 


0.25 


2.61 


0.92 


0.012 


0.018 


0.0025 


0.022 


0.008 














2b 


0.40 


1.25 


0.35 


0.005 


0.025 


0.0020 


0.032 


0.011 














3b 


0.63 


1.27 


0.77 


0.002 


0.053 


0.001 8 


0.035 


0.009 














4b 


0.84 


1.08 


0.50 


0.007 


0.008 


0.0123 


0.036 


0.012 














5b 


1.06 


0.23 


2.68 


0022 


0.035 


0.0034 


0.021 


0.017 














6b 


1.57 


0.08 


1.21 


0.009 


0.009 


0.0008 


0.021 


0.007 














7b 


1.86 


0.86 


1.24 


0005 


0.006 


0.0012 


0.086 


0.011 














Sb 


0.65 


1.22 


0.83 


0.01 1 


0.014 


0.0026 


0.362 


0.012 


0.15 


0.84 










Oh 


0.61 


0.99 




0010 


u.uuo 


0.0032 


0.035 


0.010 






0.35 






Ca : 0.005 


10b 


0.7fl 


0.07 


0.75 


0.007 


0.006 


0.0016 


0.022 


0.013 








0.49 




2r:0.08 


lib 


0.55 


045 


0.86 


0.012 


0010 


0.0035 


0.036 


0.008 










0.38 


Ca: 0.003, Zr:0.04 


12b 


0.84 


1.18 


0.65 


0008 


0.005 


0.0024 


0.030 


0.015 












Ti:0.03, Nb: 0.058 


13b 


0.80 


1.09 


0.32 


0.003 


0.002 


0.0018 


0.411 


0.010 












Co: 0.1 2, W:0.02 


14b 


0.83 


1.11 


0.34 


0.010 


0.007 


0.0021 


0.029 


0.009 












Pb:0.l8 


15b 


1.03 


0.05 


067 


0.008 


0002 


0.0058 


0.033 


0.0D9 












Bi:0.2t 


16b 


0.58 


1.55 


0.33 


0.003 


0.004 


0.0021 


0.030 


0.010 












REM: 0.09 


17b 


0.25 


2.61 


0.92 


0.012 


0.018 


0.0025 


0.022 


0.008 














18b 


0.40 


1 25 


0.35 


0.005 


0.025 


0.002O 


0.032 


0.011 














19b 


0.63 


1.27 I 


0.77 


0.002 


0.053 


0.0018 


0.035 


0.009 














20b 


0.84 


1.08 


0.50 


0.007 


0.008 


0.0123 


0.036 


0.012 














21b 


1.87 


1.05 


0.43 


0.012 


0035 


0.0022 


0.034 


0009 














22b 


1.91 


1.50 


0.41 


0.008 


0.039 


0.002$ 


0.027 


0.014 














23b 


3.12 


1.87 


0.53 


0.008 


0.019 




0.034 


0.009 














24 b 


3.57 


1.58 


0.35 


0.002 


Q.039 




0.027 


0.014 














25b 


0.81 


1.21 


0.72 


0.005 


0.038 




0.030 


0.009 














26b 


0.84 


1.10 


0.49 


0.005 


0.012 




0.032 


0.008 















[0 0 5 5] 



30 [*4] 
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$5(8)2 0 0 0-3 1 9 7 6 0 ( P 2 0 0 0 - 3 1 9 7 6 0 A ) 
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IS No. 






J(£ 




SgT{ c C) 




flHM<%> 




(N/Vnm 2 ) 


<Q~\ x to"" 4 ) 


1 b 


1 800 


60 


3-0 


3 


350 


4.1 


2b 


800 


60 


5.1 


5 


365 


4.5 


3b 


800 


60 


6.8 


5 


370 


4.9 


4b 


800 


60 


8.0 


8 


370 


5.0 


5b 


800 


60 


10.1 


9 


380 


5.2 


6b 


800 


60 


11.9 


13 


385 


5.4 


7b 


800 


60 


13.1 


20 


385 


5.3 


8b 


900 


60 


4.2 


5 


370 


4.3 


9b 


900 


60 


4.0 


A 


380 


4.2 


10b 


900 


60 


7.3 


6 


375 


4.8 


lib 


900 


60 


1 5.9 


4 


365 


4.4 


12b 


900 


60 


9.0 


7 


370 


4.8 


13b 


900 


60 


8.1 


-» 


37C 


4.7 


14b 


900 


60 


8.8 


6 


370 


46 


15b 


900 


60 


8.2 


10 


380 


5.0 


16b 


900 


60 | 3.5 


5 


370 


4.1 


17b 


980 


60 


0.0 


0 


355 


1.9 | 


18b 


930 


60 


0.0 


0 


360 


1.8 


I 3D 


980 


60 


0.1 


1 


365 


1.B 


20b 


980 


60 


0.2 


1 


370 


1.9 


21b 


750 


60 


12.5 


35 


210 


5.9 


22b 


750 


60 


13.5 


32 


220 


6.4 


23b 


800 


60 


1B.8 


31 


195 


6.7 


24b 


800 


60 


19.5 


33 


200 


6.8 


25b 


800 


60 


0.0 


0 


360 


1.7 


26b 


800 


60 


0.2 


1 


375 


1.9 



[0056] ^3, 4&>£xfm4~~ e^hmh^im 

[0 0 5 7] 1-2* LIHN o. 1 7b-20bli, 

£ < TW«tt^JSi-a o IHN o . 21b-22blt 

^fclBNo. 23b-24b(j:, it^(DCl/j5 
#»«aSffi<*oTC*5 0 flINo. 2 5b~2 6b(i, 

[ 0 0 5 8] HJfctfH 3 



S5l:.^tNo. lc-26 c ^fk^ffl^Sr^-f-^lH^ 
£ @M UHI8 3 0mm© ^tt ( C mm ( 4 \±BE M ) 
U HfeMbMS (7 0 0tx2 0Hr-^ffi) l/cfl 
WtmuJiizX 1 1 ^^i-HHEftJfft^KIR^t, 
4mmXf$ 0. Tmrnxg^ 1 0 5mm<9rtg|5J81&Sfc 

[0 0 5 9] #K*jT-*:W«JDILTa*fe, g^tol 

30 (rcxt^-6o o c«)^t 4 m«g*tf*«i** 

ffifiSr^Rttfll'e^*** (X4 0 0, 3 tiif ) Lfc 
Itt»flri:J:o-C*ftfco 6 *5 X Xim 7 - 

[0 0 6 0] 
1*5) 



43(9)2 000-31 9760 (P 2 0 0 0-3 1 9 7 6 0 A) 
15 16 





fc^fStt (mass%) 


C 


Si 


Mn 


P 


s 


B 


Af 


N 


Cu 


Ni 


Cr 


Mo 


V 


torn 


1c 


0.25 


2.61 


0.92 


0.012 


0.018 


0.0025 


0.022 


0.008 














2c 


0.40 


1.25 


0.35 


0.005 


0.025 


0.0020 


0.032 


0.011 














3c 


0.63 


127 


0.77 


0.002 


0.053 


0.0018 


0.035 


0.009 














4c 


0.84 


1.08 


0.50 


0.007 


0.008 


0.0123 


0.036 


0.012 














5c 


1.06 


023 


2.68 


0.022 


0.035 


0.0034 


0.021 


0.017 














6c 


1.57 


0.08 


1.21 


0.009 


0.009 


0.0008 


0.021 


0.007 














7c 


1.86 


0.86 


1.24 


0.005 


0.006 


0.0012 


0.086 


0.011 














8c 


0.65 


1.22 


0.83 


0.011 


0.014 


0.0026 


0.352 


0.012 


0.15 


0.84 










9c 


0.61 


0.99 


0.52 


0.010 


0.003 


0.0032 


0.035 


0.010 






0.35 






Ca; 0.005 


10c 


0.79 


007 


0.75 


0.007 


0.006 


0.0016 


0.022 


0.013 








0.49 




2r:0.0B 


1 1c 


0.55 


0.45 


086 


0.012 


0010 


0.0035 


0.036 


0.008 










038 


Ga: 0.003, Zr:0.04 


12c 


0.84 


118 


0.65 


0.008 


0.005 


0.0024 


0.030 


0.015 












Ti:0.03. Nb: 0.058 


13c 


0.80 


1.09 


0.32 


0.003 


0.002 


0.0018 


0.4 T1 


0.010 












Co: 0.1 2, W:0.02 


14c 


0.83 


1.11 


0.34 


0.010 


0.007 


0.0021 


0.029 


0.009 












Pb:0.18 


15c 


1.03 


0.05 


0.67 


0.008 


0.002 


0.0058 


0.033 


0.009 












Bi:0.21 


16c 


0.58 


1.55 


0.33 


0.003 


0.004 


0.0021 


0.030 


0.010 












REM: 0.09 


17c 


0.25 


2.61 


0.92 


0.012 


0.018 


0.0025 


0.022 


0.008 














18c 


0.40 


1.25 


0.35 


0.005 


0.025 


0.0020 


0.032 


0.011 














19o 


0.63 


1.27 


0.77 


0.002 


0.053 


00018 


0.035 


0.009 














20c 


0.84 


1.08 


0.50 


0.007 


0.008 


0.0123 


0.036 


0.012 














21c 


1.87 


1.05 


0.43 


0.012 


0.035 


0.0022 


0.034 


0.009 














22c 


1.91 


1.60 


0.41 


0.008 


0.039 


0.0029 


0027 


0.014 














23c 


3.12 


1.87 


0.53 


0.008 


0.019 




0.034 


0.009 














24c 


3.57 


1.58 


0.35 


0.002 


0.039 




0.027 


0.014 














25c 


0.61 


1.21 


0.72 


0.005 


0.038 




0.030 


0.009 














26c 


0.84 


1.10 


0.49 


0.005 


0.012 




0.032 


0.008 















[0061] * * [*6 ] 



mNo. 






1 












(N/mm 2 ) 


(Q~\ xio" 4 ) 


1c 


800 


60 


3.2 


3 


I 360 


4.2 


2c 


! 800 


60 


5.4 


5 


j 370 


4.6 


3c 


800 


60 


7.5 


6 


350 


5.0 


4c 


800 


60 


8.9 


9 


360 


5.2 


5c 


800 


60 


10.2 


10 


350 


54 


6c 


800 


60 


12.3 


15 


350 


5.5 


7c 


800 


60 


13.7 


22 


350 


6.7 


8c 


900 


60 


4.4 


5 


380 


4.4 


9c 


900 


60 


4.0 


5 


375 


4.2 


10c 


900 


60 


7.8 


6 


385 


4.9 


11c 


900 


60 


6.2 


5 


360 


4.5 


12c 


900 


60 


9.3 


8 


365 


4.9 


13c 


900 


60 


9.0 


8 


365 


4.7 


14c 


900 


60 


9.1 


7 


360 


4.8 


15c 


900 


60 


8.6 


12 


360 


5.1 


16c 


900 


60 


3.9 


6 


355 


4.5 


17c 


980 


60 


0.0 


0 


360 


2.1 


18c 


980 


60 


00 


0 


355 


2.0 


19c 


980 


60 


0.2 


1 


360 


2.0 


20c 


980 


60 


0.8 


2 


360 


1.9 


21c 


750 


60 


13.4 


36 


240 


6.2 


22c 


750 


60 


14.0 


34 


235 


6.6 


23c 


800 


60 


19.2 


33 


235 


7.1 


24c 


800 


60 


20.6 


35 


240 


6.9 


25c 


800 


60 


0.1 


1 


355 


1.8 


26c 


800 


60 


0.3 


2 


360 


2.2 



[0 0 6 2] ^5. 6}ocfct>*H7-9/^e> hWhti^m 
(C, fflN o . 1 c — 1 6 c te^j^^7£ftZm§$(OmM 



[0 0 6 3] Cixe>i-*J"L,fHN o. 1 7c-20 c tt, 

< 9 . ffl n o . 2 1 c <- 2 2 c 

/Ai&T LTP^o $BN o . 23c-24c 11, flMtOC 
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tum^w & m 7l t ^ fc #> nfs«o ^ sije fit 

o. 2 5 c ~2 6 c 11, IBWfWBS^S-rSfcSbli 
< #oTrtg|5JgjS^{g;< . *J«it4|6]±<0B 
[0 0 6 4] 

fMM4«rflfc» L#5:i l:4ofc a 
[0E<75fu5¥/<£ia0J!] 

[El 1 ] HJaC«JT-#fcli#iai^*Jc*3lt.5aiScOffiiS^ 
[IH 2 ] HJS0ijT'#fc^Mia^^{;*3ft-5SfacOci^ 



$(10)! 0 0 0 - 3 1 9 7 6 0 (P 2 0 0 0- 3 1 9 7 6 0 A) 
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[13] *ffiCTTi#/cfflWm^' : PIC*i(t?)S|S(75^^ 
[04 ] tocD^teWT^#fciHmfl^ t P!c4o(-t^fiiSwffi 
[0 5] McoHJSfiajT^tfclHtt-M^^Jrfc^-S^fa^ffi 

[El 6 ] teo^ts^JTit^fflWffl^ipf-^^-a^w* 
[0 7 ] Mictew*«0ijri#7tiHti-ffl^^ic*oH-^^is 

10 W®«^trtgBJ^tR (ttfitt) ©Bfl«Sr^i-^7 7-e*> 

[la i o] n»«-cffiv*fcs#K«ji-0>^j-jfe • nm^Tjk 
[mil] n»«T?fflv^fc<a«?«#K»«-o3^-tt • ag* 



[01 ] 



[ni2] 



[03] 
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*(11)> 0 0 0 - 3 1 9 7 6 0 (P2000-319760A) 
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(51) Int. CI. 7 

F 1 6 C 33/12 
33/32 
33/34 
33/62 

F 1 6 H 55/06 
// C 2 1 D 6/00 



fSWS'Jffi-* 
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F 1 6 C 33/12 
33/32 
33/34 
33/62 

F 1 6 H 55/06 
C 2 1 D 6/00 



w 



F*' — 3J011 PA10 QA20 SB02 
3J030 AA12 AC 10 BC02 
3J101 BA10 BA70 DA02 DA03 EA02 

FA01 FA31 GA01 GA24 GA41 

GA51 



